Objective: To determine the prevalence and clinical features of malnutrition and its relationship with the CFTR genotype in a cystic fibrosis (CF) adult population. Design: Cross-sectional study. Setting:
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With significant advances in cystic fibrosis (CF) management, the median life survival of French CF patients is 35.7 y and one-third of patients are adults (Observatoire National de la Mucoviscidose, 2003) . Longitudinal studies suggest that the prevalence of malnutrition increases with age (Nir et al, 1996; Steinkamp & Wiedemann, 2002) . Studying how clinical features of CF and genotype influence malnutrition is of interest in older patients. The aims of this study were to estimate the prevalence of malnutrition in a French CF adult cohort and to examine the relationships of malnutrition with the main clinical manifestations and genotype of CF.
Adults with CF enrolled in the Department of Pulmonology at Cochin Hospital, Paris, France, from November 1, 1997 to November 1, 1999 were retrospectively reviewed. The diagnosis of CF had been established on the basis of at least one typical clinical manifestation (bronchiectasis and/ or steatorrhea) and at least one biological criterion (Stern, 1997; Rosenstein & Zeitlin, 1998) (Hubert et al, 1996) . We considered patients as exocrine pancreatic insufficient (PI) when steatorrhea was over 6 g/day or, if fecal fat measurement was not available, when patients received pancreatic enzymes. Chronic bronchial colonization with Pseudomonas aeruginosa, meconium ileus, distal intestinal obstruction syndrome (DIOS), diabetes mellitus, cirrhosis, gallstones and gastroesophageal reflux were recorded. The CFTR gene was first analyzed by using a commercial kit based on oligonucleotide ligation assay then, if negative, screened by specific methods (Highsmith et al, 1994; Bienvenu et al, 1995; Chillon et al, 1995) . CFTR genotypes were classified based on the primary mechanism of defective CFTR function (Welsh & Smith, 1993; Zielenski & Tsui, 1995) younger patients, but still in adulthood. Multivariate analysis including PI was not feasible in this study. We cannot therefore draw any conclusions regarding the respective contributions of the various clinical manifestations of CF in malnutrition. Nevertheless, our study highlights the major importance of pulmonary disease in malnutrition, but also the implication of PI and gastroesophageal reflux. Longitudinal studies demonstrated that the decline of lung function and undernutrition are related with each other (Corey et al, 1988; Kerem et al, 1992; Schoni & CasaultaAebischer, 2000) and that malnutrition may be expected to increase with advancing age (Nir et al, 1996; Steinkamp & Wiedemann, 2002) . However, we observed that age and BMI were positively correlated and that patients with a severe malnutrition were significantly younger than the other patients. Patients with a severe malnutrition might have died earlier and not reached the age range under consideration in this study. Nevertheless, it is likely that age and preservation of the nutritional status are related to a milder disease (later age at CF diagnosis, exocrine pancreatic sufficiency and preserved pulmonary function), as also suggested by the association of good nutritional status with later age at diagnosis and with milder CFTR genotype in our study.
